MR acoustic radiation force imaging (MR-ARFI) was developed for measuring displacements induced by focused ultrasound (FUS) pulses (1-4). Compared with conventional MR elastographic approaches using external motion drivers, FUS is able to induce larger displacements at deep tissues. Feasibility studies on phantom and ex vivo tissue samples have demonstrated a near linear relationship between the displacement magnitude and the acoustic power (1-3). However, in calculating the displacement values, simplified models of motion under acoustic radiation force were applied, either assuming sinusoidal motion under the dynamic approach (2,3) or static motion under the quasi-static approach (1). These assumptions depend on the elasticity of the target and have not been validated in vivo. In this work, MR-ARFI was applied in vivo on rabbit thigh muscle and measurements were performed simultaneously with real-time ultrasound tissue motion detection (5), by which timeresolved displacement values during the MR measurement were tracked. Time-averaged results from the two modalities were compared. The purpose was to validate MR-ARFI under the in vivo situation.
shows general agreement between the MR-ARFI measurements and the calculated ultrasound data in our study.
Discussion
Ultrasound result showed that tissue motion under rectangularly-modulated acoustic radiation force is near exponential. Therefore, the model using sinusoid motion in conventional dynamic MR elastography would cause error in estimating the absolute displacement values. In this study we used a quasi-static approach to measure the difference of the average motion between the peak and the bottom, and results were confirmed by the ultrasound data. If dynamic MR-ARFI is of interest, sinusoidal modulation and its optimal frequency should be investigated for a controlled shape of tissue motion in vivo. 
